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(57) Abstract: 

FIELD: chemistry of carbohydrates. 
SUBSTANCE: method comprises treating fresh 
or freshly frozen or dry algae with solvents 
to remove low-molecular substances, 
extracting polysaccharides ture and with 
water at 56-60 C. Separation of laminarans 
and fuchsidans and subsequent fractionation 
thereof are carried out using hydrophobic 
chromatography. The resulting polysaccharide 
extracts are applied separately onto 
columns. Hydrophobic sorbent is 
polychrome-1 . EFFECT: simplified process and 
increased yield of the desired product. 4 
cl, 2 dwg, 4 ex, 2 tbl 
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M3o6peTeHne othocmtca k xmmwh yrneeoAOB 
n KacaeTcn cnoco6a nonyvemn 6uonornHecKM 
aicrwBHbix BOAopacTBopuMbK nonncaxapMAOB \A3 
cbipbfl pacTHTenbHoro nponcxo>KAeHHfl, b 
MacTHOCTM, 6ypbix " BOAopocneft. 3th 
no/iMcaxapnAbi MoryT 6biTb ncno/ib30BaHbi b 

MeAHL^MHe, B TOM HMC/16 B 

XMMWKO-4)apMaMeBTMMecKO$i npoMbiuineHHOCTM, 
pbi6oBOACTBe, MHKpo6nonornn M J.fX. 

Bypwe BOAopocnn flarmioTCH oahhm H3 
Han6onee 6oraTbix m nenco B03o6HosnfieMbix 

MCTOMHMKOB UJUpOKO HSBeCTHbDC, MHTepeCHblX no 

dpyKType n 6nonorvmecKotf aKTWBHOcTw 
BOflopacTBop^Mbix nojiHcaxapuflOB: 
jiaMMHapaHOB, cfyKOWAaHOB [1-13]. TaK, 
HanpwMep, naMMHapanbi flannfOTCfl 
KpuonpoTeicropaMM [6], aHTHpaxoBbiMH 
npenapaTaMn [7] , aKTMBupyjor nMMyHnyio 
cMcreMy pbi6 [2], cfDyKonflaHbi ODJiaAawyr 

3 HTHpaKOBOM , aHTHKOaryjlflHTHOM, 
aHTI4TpOM6MHeCKOM, aHTMBMpyCHOM 
aKTWBHOCTHMU, B TOM MWCTie npOTWB BUM, 

BMpycoB renaTHTa n repneca mt,a. [3-5, 7, 14]. 

XMMMMeCKOe CTpOeHMe BOAOpaCTBOpHMbDC 

nonncaxapnAOB 6ypboc BOAopocnetf Becbwia 
pasHOoSpaaHo [1-13]. JlaMMHapaHbi 
HH3K0MoneKyxiflpHbJe 1 -> 3; 1 -> 6p-D- 
rnioKaHbi, reTeporeHHbie no MoneKyjiPpHWM 
Maccawi, pacnonoKeHwo m 

COAep)KaHHIO p -1 — >6-CBH3aHHblX OCTaTKOB 

rniOK03b!. <t>yiconAaHbi npeflCTaBnntOT co6ofi 
ceiweCicTBO cynbC^aTupoBaHHbix rc>MO- n 
reTepononncaxapKQOB, tab ocHOBHbiM 

MOHOCaxapMflHblM OCTaTKOM HB/lfleTCfl 

L-cpyKoaa, a Kpoiwe L-$yK03bi b hx cocTaBe 
o6HapyxeHbi ranaicrosa, MaHH03a, Kcnno3a m 
mfOKypoHOBa^ xncnoTa. <3>yKonAaHbi 
reieporeHHbi no MoneKynflpHbiM Maccaiu, 
MOHOcaxapi4AHOMy cocTaBy, cTeneHM 
cyjib4)aTnpoBaHMfi. CoAepxaHwe m CTpyicrypHbie 
xapajcrepucTHKH sthx nonncaxapnAOB 

SHaHHTeJIbHO U3MeHflJOTCfl B 3aBHCMMOCTM OT 
MCTOMHUKa, a TaiOKe BHyTpH OAHOrO HCTOHHWO B 

3aBkicMMOCTM ot cesoHa c6opa w B03pacTa 
BOAopocnn [1, 8]. 

B CBH3W C He06XOAHMOCTbK) yCTaHOBJieHUfl 

cbh3m cTpyicrypa - 6nonornMecKoe Ae^CTBue, 
nonyneHi/m neicapcTBeHHbix npenapaTOB Ha 
ochobs 6nonornHecKM-aKTMBHbix cppaKL^fl 
BcraeT npo6neMa pa3AeneHHfl naMUHapaHOB, 

4?yKOMAaHOB K HX C^paKLJWOHUpOBaHUfl. 

B riMTepaType npaiaMMecKM He onucaHbi 
iweTOAbi KOMnneKCHoro no/iyneHHfl 
BOAopacTBopuwibix nonncaxapHAOB: BbJAeneHUfl 
itaMMHapaHOB h cfjyKOMAaHOB H3 OAHoro m Toro 
xe aKCTpaiaa. 3to, bo3mo>kho, CBH3aHO c TeM, 
mto Anfl nonyMeHM«, Hanpwwep, cfjyKOMAaHOB 
npeflnoMMTaioT wcnonb30BaTb BOAopocnn, He 
coAepramne naMUHapaHOB. TaK, 6ypaa 
BOAopocnb Fucus vesiculosus, cfcyKOMAaH M3 
KOTopofi b HacTOflii^ee Bpewa flBnaeTca 
KOMMepMecKUM npenapaTOM, i/i hmchho era 
6nonornMecKoe AeficTBwe m CTpyicrypHbie 
xapafcrepuiCTkiKM Han6onee LunpoKO ki3yMaK>TCfl, 
npaiCTMMecKn He coa©P>kvit naMUHapaHa [14] . B 
cnynae Heo6xoAMMOcrn no/iyHeHn« ziaMMHapaHa 
4)yKonAaHbi, coAep^amnecfl b 3HaHMTejibHbix 
KonnnecTBax bo Bcex nccneAOBaHHbix 6ypbix 
BOAopoc/i^x, yAajiwtoT us pacTBopa b bhab 
HepacTBopuMbix coneM c Taace^biMfi MeTannaMn 
uriM HepacTBopuMbix KOMiineKcoB c LieTaanoHOM 

(UeTMJlTpHMeTHnaMMOHMeM 6pOMMCTb!M) [1 2, 

16]. HaBneMeHne c^yKOMAana m stux 
KOMnneKcoB RB/i«eTC« TpyAoeMKHM npoL^eccoM, 
CBfl3aHHbiw c 6o/ibiUMMM noTep^MH LieneBoro 
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BemecTBa. 

AHann3 M3BecTHbix b HacTOfmjee BpeMH 
cnocoGoB BbiAeneHMH m c^paKmioHnpoaaHun 
BOAOpacTBopMMbix no/incaxapnAOB 6ypbix 
BOAopocnetf noKa3biBaeT, mto npoqeccbf 
BbiAeneHun mx coctojtt H3 HecKO/ibKvix o6iahx 
CTaAH* [12, 14, 16, 17]: 
■ 1. yflaneHne HM3KOMoneKyji«pHbix seiAecTB 

3KCTpaKL(lieft pa3J!HMHblMH paCTBOpHTe/lHMW [12, 

16]; 3Ty CTaAMK) onycKaioT o^eHb peAKO [14, 
17]. 06bJMHO An« BbiAeneHUfl nonncaxapnAOB 
McnonbayjoT BbicytueHHyto BOAOpoonb. 

2. SiccTpaKLjua npH noBbimeHHo^ 
reMnepaType (nHorAa npu paannMHbix 
TeMnepaTypax - 20-25° m 60 - 90°C) 
BOAOpacTBopMMbix no^ncaxapnAOB us 
n3Me/ibMeHHofl BOAopocnn nnn 

AeHOHH3MpOBaHHOfi M 06e33KWpeHHOV1 BOAopocnki 

boaoPj vm\A boao^ c Ao6aaneHneM CaCl2. xim6o 
cna6bfMM KHcnoTaMw c Ao6aB/ieHneM 
4>opManbAerviAa Anp yAaneHna nonnc^eHonoB, 
jim6o 6e3 Hero [12, 14, 16, 17]. 

3. Pa3AaneHwe naMUHapaHa m 0yKonAaHa 
nn6o oca>KAeHueM c^yranAaHa b BMfle 
KOMnneKcoB era c L\eTaanoHOM, nn6o c 
noMoiAbK) aHMOHOo6MeHHbix cwon, Ha KOTOpblX 
4>yKOHAaH cop6npyeTCfl. XlaMMHapaH, eonn oh 
coAep>KMTCfl b BOAopocnn, n b nepBOM M BO 
btopom cnynae ocraeTCH b pacrBope [12, 16]. 

Han6onee 6nn3KMC^ npeAnaraeMowiy 
petueHHK) cnoco6, no3B0JiRroi^nPi 
DAHOBpeMeHHo Bbiflen^Tb m cjDpaKi4MOHnpoBaTb 
BOAopacTBopHMbie nonncaxapnAbi, pa3pa6oTaH 
aha eypoK BOAopocrw Laminaria cichorioides 
[16]. 3Ta BOAopocnb coflep>KMT npuMepHO 
OA^naKOBbie KonnHecTBa naMUHapaHOB n 
cf)y Konfla hob m flanfleTCH HannymuuM oe'beKTOM 
An« pa3pa6oTKM cnoco6a KOMnneKCHoro 
nonyHeHUfl naMUHapaHOB m c&yKoeiAaHOB. 
Cnoco6 - npoTOTkin BKnHDHaeT: cjDpaKquoHHyfo 
SKCTpaKMMio BOAopocnn L. cichorioides 

pa3nHHHblMM paCTBOpMTeJlflMM (MeTaHO/lOM, 

xnopocfDOpMOM, STaHonoivi) npu pa3JivwHb[x 
TeMnepaTypax c L^enbUD yAaneHua 
HH3KOMoneKynnpHbix BemecTB. 
nocneAOBaTe/ibHyK) 3KCTpaKL\wio 
nO/lklCaxapMAOB 2%-HblM BOAHbIM pacTBopoM 

CaCI 2 npM 20°C m 0.1 N HCI npu 70°C. 
PaaAQTieHkie naMUHapaHOB m cpyKOMAaHOB 
ueTaB/iOHOM, npu otom naMMHapaH ocTaeTCfl b 
pacTBope, H3 KOToporo ero nocne A^a/iM3a 

OCa>KAaiOT BOAHbIM STaHOJIOM (80%-HblM). 

PaspyiueHMe KOMn/ieKca qbyKOHAaHoa c 
i\eT3 bji oh o M npoBOA«T 3 M CaCI 2 npu 60 °C. 
^yKOMAaHbj nocne fluani/i3a c^paKquioHMpyioT, 
ncnorib3yfi aHMOHOo6MeHHyK) CMony 
DEAE-cecfjaAeKC A-25 (CI-c|x)pMa). OyKOMAaHbi 
aniowpyioT c MOHoo6MeHHWca n DAHOBpeMeHHo 
cppaia;MOHMpyK>T no coAepwaHwo cynbcpaTOB 
noBbiLua»oiAHMC5i rpaAkieHTOM xnopucToro 
HaTpun b BOAe (1.25, 1.5, 1.75 m 3 M 
pacTBOpaMM NaCI). Cnoco6 no3Bon$ieT 
pa3Aen«Tb naMUHapaHbi m c(>yK0HAaHbi n 
cfjpaKL^woHMpoBaTb 0yKOHAaHbi no cTeneHu 
cynbtfca-rapoBaHMfl. 

K HeAocraTKaM cnoco6a mo>kho OTHecTM 
MHorocTaAH^HOCTb n TpyAOBMKOCTb npoL^ecca, 
cBA3aHHoro c Mcno/ibsoBaHneM qeTaBnoHa m 

aHHOH006MeHHbDC CMOJ1, a MMeHHO, 

pa3pytueHneM LjeTaanoHOBbix KOMnneKcoB, 
Heo6xoAMMOCTb»o npoBeAennfl A^ann3a 
pacTBopoB. 3to see npuBOAMT TaiOKe k noTepnM 
cfjyKonAaHOB, KpoMe Toro 

HM3KOCyJlb<£aTk!pOBaHHbie 4>paKI4MM 
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cpyKonaaHOB He BbicawcoaioTCfl LteraB/ioHOM \a 
ravDKe TepflioTC*. KaK noica3aHo b pa6oTe [14], 
rfle npeflnoKeH cnoco6 BbiAeneHHfl w 

CfipaKqUOHMpOBaHMfl BOflOpaCTBOpMMblX 

nojincaxapitflOB H3 F. vesiculosus. c noMombio 
noHHooSMeHHO^ xpoMaTorpacfwtf. MaCTb 
cf>yKonA3Hos M3 F. vesiculosus He cop6npyeTca 

Ha aHHOH006MeHHOfi CMOJie, KOTOpyK) 

ncno/ib3yKDT b cnoco6e-nporoTnne, npi/meM 
MMeHHO 3Ta MacTb o6/iaflaeT flePicTBueM npoTMB 
BMM-MH4)eKm^M. B cnocooe-npoTOTune TaK*e 
OTcy tct By eT c£paKm/iOHnpoBaHi/ie ziawMHapaHa. 
ripeAnaraeMbi^ hqmh cnoco6 noKa3aH na dpnr.1 
m BKHJonaeT: 

1. nocneflOBaTenbHyK) o6pa6oTicy cyxofi 

(50%-HblM BOAHbIM STaHOHOM) 

npeflnoMTMTe/ibHee, cBeacetf win 

cBeKeaaMopoxeHHOfl oypoB BOAopocnn 
3TaHonoM (1:1, no Becy), atjeTOHOM m 
xnopocfcopMOM, KyAa yxoA«T conn, nacTi/NHO 
nojinct>eHonb], HM3KOMOJieKynnpHbJe BeujecTBa 
(b tom Mucne MaHHUT, M0HO-, oJWocaxapKAbi, 
aMMHOKUcnoTU, nenTMAbi, nunvteHTbi, nnnnAbi, 
KoflcoAep>icau4Me Bemecraa, BMTaMMHbi A, B mt. 
A.). B pacTBopnTe/iM sKCTparapyeTCH okojio 
30-40% BemecTB or cyxoro Beca BOAopocnu. 
flanee cnnpTOBbiPi SKCTpaicr 6ypwx BOflopocneft 
Mo>*ceT HenocpeACTBeHHo npuMeHATbca b 

KOCMeTMHeCKOft npOMbHUJ18HHOCTH w MeAnquHe 

KaK ifoACOAepacamufi npenapaT, cpeACTBO Ann 
jieneHMfl aHruHbi, 3a6oneBaHnfl cnn3ncTbix. 
BeLuecTBa, sKCTparnpyewbie aueTOHOM u 
xnopoctDopMOM, TaKxe iworyT npuMeHWTbcn b 

KOCMeTMHeCKOM npOMblllineHHOCTM [16]. 

2. nocneAOBaTeribHyio OKcrpaKUMfo 
nojincaxapnAOB u\3 ocraTKa eoAopocnu 0.1 N 
HCI c AOoaBneHweiw (1 M/i/n) 40%-Horo 
cf)opManb>A©rviAa npn KOMHaTHofi TeMnepaType n 
boao& ripn noBbituBHHO^ TeMnepaType (60 - 
70 °C). hoc/ieAOBaTenbHa^ 3KCTpaKU,m? npn 
pa3riMMHbix TeMnepaTypax no3BoiifleT y>Ke Ha 
CTaAnn BbiAeneHMfl pacobpaKU.MOHwpoBaTb 
ocHOBHbie yrneBOAHbie KOiwnoHeHTbi no 
MoneicynflpHbJM MaccaM, CTeneHki 
pa3BeTBneHHOCTM [13] , cfjyKOMAaHbi - no 
MOHocaxapnAHOMy cocTasy (Ta6n. 1, 2). TaK, 
cfjpaKqufl F-1 M3 L. cichorioides cocTOflna H3 
4>yKQ3bi (65%), ranaxTOSbi (25%), MaHH03bi (5%), 

paMH03bl (3%) W KCMJ103bl (2%), 0paKL4Hfl F-2 H3 

L. cichorioides cocTORna H3 <j>yK03bi (92%) m 
ranaKT03bi (5%). 

3. nonyweHHbie 3KCTpaKTbi pa3Ae/ibHO 

HaHOCflT Ha KOJIOHKH C rHAPOC{)o6HblM 

HocMTeneM (non HTeTpa<£Top3Tim©H) . 
JlaMHHapaH aAcop6npyeTCfl ruApoc£o6HbJM 
HocvrreneM. BbicoKocyribc£aTMpOBaHHbie 
cpyKOHAaHbf nerKO anjonpyKDT boao8 (Ta6n.1, 2, 
<t>nr. 2, A). CTyneHHaTUM rpaAneHTOM cnnpTa b 
BOAe 3n»onpy»OT c nocvnenn jiaMMHapaH b cMecH 

0 HH3KOCyjlbCpaTHpOBaHHblM CpyKOAaHOM 

(5%-hwm BOflHbiM oTaHon, Ta6/i. 1,2 coAepxaHMe 
cynb<£aTOB He 6onee 5%) m cppaKi^nn 
naMHHapaHa (10-, 15-%-HbiPI BOAHbiPi 3TaHon, 
Ta6n. 1, 2, cpur.2, B). 

4. OyKOMASHbi us pacTBopa BblCa^KAaMDT 
nOHHOCTbKD 80%-bIM BOAHbIM OTaHOJIOM, HUl6o 

nocneAOBaTe/ibHO 60- n 80%-HbiM BOAHbIM 
3TaHonoM. 0paKL|MM, snKJMpyeMbie c 
nonnxpoMa-1 5-, 10- unw 15%-hwm BOAHbIM 
3TaHonoM, BbicyLUHBaioT nnocfDHjibHo. BbixoA 
BOAopacTBoprnvibix no/iMcaxapnAOB cocTaBnfleT 

B 3aBHCHMOCTM OT BUflB BOAOpOCJIH OT 10 AO 

25% onr cyxoro Beca BOflopocnn (Ta6n. 1). 

5. rnAPo4>o6Hbii^ HOCMTerib pereHepupyroT 

STaHOnOM, KOTOpbIM C KOJIOHKH snionpyjoTCfl 
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oonee rnApoc)3o6Hbie, MeM naMUHapaH, 
seuiecTBa, cocTaajiflroiAne okotio 20-30% ot 
cyxoro Beca BOAopocnu. ripi/i HeoSxoAHMOCTH 
(HanpuMep, b cnynae ciinbHofl nMrMeHTai^MM 
HocnTerifl nocne nponycKaHUfl sKCTpaicroB) 
npoBOAflT AononHMTexibHyio pereHepaL\nio 
0.5-1.0 M pacTBopaMU u^e/iOMH n/nnn con^HoPi 
KMcnoTbi b 3aBMcviMocTM ot npupoAbi nunvieHTa. 

MAeHTMcfjMKaqnio nonyMeHHboc cfspaiouMft 
npoBOAnnn c noMombio cneAyMDiAnx MeTOAOB. 
MoHocaxapnAHbiPi cocTaB oppaKi4M^ onpeAenflnn 
nocne rnAponn3a 2 N HCI (100°C, 1 Mac) 
yrneBOAHbiM aHann3aTopoM "Biotronik", 
TepMaHMfl. riojiMcaxapnAbi bo cfcpaKMMHX 
HAeHTHctsnuMDOBanM Ta»OKe c 

noMoiqbJO 13 C-flMP-cneKTpocKonnn. Cneicrpbi 
flMP- 13 C nosBonnwT OTHecTM nonncaxapnAbJ k 
onpeAeneHHOMy ™ny [4, 13, 16]. TaK, atir 
jiaMUHapaHOB xapaiaepHbiMH asnsuoTCR 
cwrHaiibi C1 (103-104 M.A-). C3 (p - 1,3, 85-87 
M. A) M C6 aTOMOB (61-62 m.a.)- B cneKTpax 

20 i^MP- 13 C (py KO HA3 HOB XapaKTepHblMH HB/lWKDTCf? 
CMmanbi C1 aTOMOB (96-100 m.a ), MHTeHCHBHbie 
CMmaribi OKono 68 n 72 m.A- h 73-78 m.a., 
OTHOC^U^HeCfl K KOJlbl^eBbJM C-aTOiwaM 
HecynbCpaTupoBaHHbiM m HernMK03MnnpoBaHHbiM 
u cynbcf>aTMpoBaHHbiM m muKOsnnMpoBaHHbiM, 

COOTBeTCTBeHHO, M CMIXa^OB C6 aTOMOB 

(17,9-18,3 m.a). A™ a/ibrwHOBbix khctiot 
xapaicrepHbi cumanbi C1 (100-102 m.a) C6 
(175-178 m.aO- CneKTpbi ^1MP- 13 C nonyneHbi Ha 
npn6ope Bruker WM-250 b D2O npn 40°C. B 
KanecTBe BHyTpeHHero cTaHAapTa 

ncnojib30Bancw MeTaHon (50, 15). Ha cpwr.2 
npuBeAeHbi C^-flMP-cneKTpbi, xapaicrepHbie 
Anfl cppaKL^n^ F (cpyKOHAanbi), 
HH3KOcy/ibcj)aTMpoBaHHbix cf>paKi4M^ FL (CMecb 
cbyKonAana 1/1 xiaMutHapaHa) m L (naMMHapaHbi). 
KaK bhaho H3 Ta6n. 2, HOBbifi cnoco6 BnepBbie 
AaeT BO3M0>KHocTb nonyHeHHH H3 npupoAHoPi 
CMecu HH3KOcynbQbaTnpoBaHHbJx o>paK4MM FL. 
ToHKan cTpyicrypa nojiwcaxapwAOB stmx 
o>paKL^nR npeACTaanFieT npeAMeT pj\n 
AQTibHeMUjero MccneflOBaHHfl. 

PaHee HaMki 6bin npeAnoKeH cnoco6 
n3BneMeHMfl JiaMUHapaHOB M3 SKCTpaicroB cyxnx 
BOAopocneR c noMOU4bK) rnAPOc{>o6Horo 
HocnTenfl - rionidxpoMa-1 

(noriMTeTpac>Top3TMneHa) [17], ho cnoco6 He 
npeAnonaraeT BbiAeneHns 0yKonA3HOB, paBHo 
KaK m crryneHHaToro cfjpaKqMOHnpoBaHun 

Cj)y KO M A3 HOB M JiaMUHapaHOB c qe/ibjo 

nonyneHkifl CTa h Aa pt h bix 0paKunR stmx 
6nojiornMecKM aKTMBHbDc, reTeporeHHbix 
noJiMcaxapwAOB. Cnoco6 TaiOKe He 
npeAycMaTpuBaeT oopaooTKy BOAopocnn 
pacTBopnTexiflMM, hto bo3Mo>kho npit nOTiyMeHMH 
naMMHapaHa, ho He>KejiaTenbHO b cnynae 
ncnonb30BaHMfl rviAPO0o6Horo HocnTe/ifl aha 
cosAaHUfl TexHonornn KOMn/ieKCHofi 
nepepaooTKvt boaodocjih, t. e. He TO/ibKO atia 
no/iyneHUfl naMMHapaHa, ho h Anfl nojiyneHnw 
Apyrux BOAopacTBopuMboc nonncaxapnAOB. 

npeAfiaraeMbitf h3mm cnoco6 Sun npuMeHeH 
Ana BbiAeneHUfl m 4)paKi4MOHnpoBaHH5i 
BOAopacTBopMMbix no/incaxapnAOB ms Sypbix 
BOAopocne^ L. cichorioides (npuMep 1), 
L.japonica (npuMep 2) m F. evanescens 

(npMMep 3). 3TH BOAOpOCJIM flBJIflKDTCfl ninpoKo 

pacnpocTpaHeHHbiMM Ha flanbHeM BocTOKe n, 
KaK M3BecTHo, 3HaHHTenbHo oT/innaioTCH Apyr ot 
Apyra coAepxaHHeM n cTpyjrrypaMn bxoahllihx b 
\ax cocTaB nonncaxapnAOB. Han6onbiuee 
coAep>KBHMe (ao 12%) naMMHapaHa xapaicrepHo 
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Arm L. cichorioides, HaMMeHbiuee (MeHee 1%) - 
A/ifl L. japonica, flns F. evanescens 
coflepraHne nawiUHapaHa OKono 3-5% [12, 13, 
16, 17]. 

OpaKUHH cJjyKOM.aaHOB, nonyMeHHbie AaHHbiM 
cnococoM, HecKonbKO omHMaioTCfl no 
CTpyicrypHbiM xapaicrepucTHKaM ot qbpaKqHfi, 
no/iyMeHHbiM no cnoco6y-npoTOTuny, a TaioKe 
Apyr ot flpyra b 3aBncMMoc™ ot B^a 
BOflopocnn h Tuna SKCTpaiqMM (Ta6/i. 2). B 
HK-cneicrpax cfcpaKLu™ qbyKouAaHOB, 

nonyneHHbix us L. cichorioides npeAnaraeMbiM 
cnocoooM HMeeTca nonoca nornomeHHfl npn 
840 cm" 1 , yKa3biBaiou4afl Ha aKcuanbHoe 
nonoKeHne cynb4>aTHOw rpynnbi (T.e. npu C4). 
Ana cf)pai04MR, BbweneHHbix U3 F. evanescens 
xapaicrepHa nonoca npu 820 

cm " 1 cBUfleTexibCTByioinafl o HanMMUM 
cyjib4>aTHOM rpynnw b 3KBaTopnanbHOM 
nonoHOHHM (T.e. npn C2 una C3). TaKoe 
OTnuHne nanneTCfl cymecTBeHHbiM, TaK kbk 
npoflBneHne paanHMHoro 6nonornHecKoro 

AefiCTBMfl CjDyKOnaaHOB 3aBHCHT OT HaflMHUfl u 

nono>KeHMfl cynbqbaTOB b AaHHbix 
no/iMcaxapnAax. 

npuMep 1 (tt>nr. 1, 2, Ta6n. 1, 2). 

5 kt naMenbMeHHoPi CBeweii BOAapocnu 
L.cichorioides 3anwBajOT 5 Kr 3TaHona m 
BbiAepwHBaioT npu KOMHaTHofi TeMnepaType He 
iweHee cvtok, Boaopocnb OTAenflHDT h 3annBa*oT 
nocneflOBaTe/ibHo ai^eTOHOM (5 kt) m 
xnopoqbopMOM (5 Kr), b Ka>KAOM cnynae 

BbiAepXMBaF! CMeCb npn KOMHaTHOtf 

TeMnepaType He MeHee cyTOK npu 
nepeMeujUBaHUM. 

flocne o6pa6oTKM pacTBopnTenaMM 
npoBOAflT nocneAOBaTe/ibHyio SKCTpaKLjwo 
nojincaxapnAOB H3 ocTaTKa BOflopocnn 0.1 N 
HCI c AOoaBneHweM (1 Mn/n) 40%-Horo 
cpopManbAernAa (5n; 4-5HacoB) npu 
nepeMeujMBaHMM npyi KOMHaTHOH TeMnepaType 
(xonoAHas GKCTpaKi^kifl) h boaom" (5 n: 4-5 
nacoB) npt/i noBbiweHHofi TeMnepaType (50 - 
60 °C; ropnMafl SKCTpaKi^Mfl). nonyneHHbie 
SKCTpaKTbi pa3AenbHO HaHocaT Ha kotiohkm 
(9x70 cm) c rnApocjDo6HbiM HocnTeneM 

rioriMxpoMOM-1 (nOJlHTeTpa(}3TOp3TMneHOM). 
0yKOHAaH 3JlK)HpyK}T BOAOfl (okojio 10 n) ao 

0Tpni4aTeribH0^ peaKUHK Ha caxapa 

(CpeHOJI-CepHOKMCTlOTHbl^ MeTOA) [18], 

CTyneHnaTbiM rpaAneHTOM cnnpTa b boas 
3jiionpy»OT cf)paKt4HM naMHHapaHa b cm ecu c 
ctyKOHAaHOM (5%-HuPi BOAHbifi 3TaHon; OKono 3 
ji) m naMMHapaHOB (10-, 15%-HbiB BOAHbifl 
sTaHon, npuMepHO no 2.5 n), Ka>KAbiCi pas 
oTMbsaa HocMTenb ao OTpuqaTeribHO^ peaKL^H 
Ha caxapa. <t>yKOMAaH M3 pacTBopa Bbica;KAaK0T 
nocneAOBaTeribHo 60- m 80%-HbiM boahwm 

3T3H0J10M. OcaAKH (f yKOMA^HOB npOMblBBfOT 

cnnpTOM m aqeTOHOM i/i cyujaT Ha B03Ayxe. 
PacTBopw naMUHapaHOB, snionpyeMbje c 
rionnxpoMa-1 5-, 10- win 15%-hwm BOAHbiM 
STaHonoM BbjeyuJMBaKDT jii/ioctMnbHO. HocMTerib 
pereHepupytoT sTaHonoM (5 n), KOTopbiM c 
KOJioHKM 3iiK3npyKDTC5? 6onee rnAPo4io6Hbie, MeM 
nawMHapaH, Beu^ecTBa, cocTaanflJou^Me okojio 
20-30% ot cyxoro Beca BOAopocnn, m boao« 
(7-10 n). flpn Heo6xoAt^MOCTH (HanpuMep, b 
cnyMae curibHOM nurMeHTaqnM HOCMTerifl nocne 
nponycKaHMfl GKCTpaKTOB) npoBOA«T 
Aono/iHUTeribHyfo pereHepai^HK) 0.5-1.0 M 
pacTBopaMM uj,enoMn h/wim conn how KucnoTbi. 
BbixoAN naMUHapana n cfyKOKAaHa 

COCTaBJ1FIK)T, COOTBeTCTBeHHO, 10.1 \A 13.7% OT 

cyxoro aeca BOAopoc/in L.dchorioides. BbixoAbi 
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OTAe/ibHbix obpaKijuPi no/iMcaxapMAOB ot cyxoro 
Bec5a BQAopocnM npuBeAeHbi b Ta6nni4e 1. 
DpuMep 2 (4>nr. 1, Ta6xi. 1, 2). 
5 KT H3MeJ1bHeHHOfi CBe>Ke« BOAopoc/iH 
L.japonica 3annBaraT 5 kt aTaHona n 
b bi a© P>km aa iot npn KOMHaTHoW TeMnepaType He 
MeHee cvtok, BOAopocnb oTAeJi5?}OT n 3annBa»OT 
nocneAOBaTeribHo ai4eTOHOM (5 kt) h 
xnopoo^opMOM (5 kt), b Ka^qoM cnywae 
BbiAepxuBan cwecb npM komh3thoPi 
TeMnepaType He MeHee cyTOK npn 
nepeMeujMBaHMM. 

nocne o6pa6oTKM pacTBopHTe/wMM 
npoBOA«T nocneAOBaTeribHyK) 3KCTpaKL4MK) 
no/iMcaxapMAOB M3 ocTaTKa BOAopocnn 0.1 N 
HCI c Ao6aB/ieHneM (1 mjt/ji) 40%-Horo 
o>opManbAerMAa (5 ji; 4-5 nacoB) npn 
nepeMeujMBaHnn npn KOMHaTHoPi TeMnepaType 
(xonoAHan 3KCTpaK4H5i) m boao^ (5 n; 4-5 
Ha cob) npn noBbiujeHHOM TeMnepaType (50 - 
60 °C; ropflnafl 3KCTpaKL^nn). nonyMeHHbie 
SKCTpaKTbi pa3AenbHO HaHocflT Ha ko/iohkm 
(9x70 cm) c nonuxpoMOM-1 . OyKOMAaH 
anKJMpyjoT boaoB (oKono - 10 n) ao 
oTpHqaTenbHoB peaKunn Ha caxapa 
(4>eHOJi-cepHOKncnoTHbiM MeTOA [18]). 
CryneHHaTbiM rpaAneHTOM cnwpTa b BOAe 
anJOMpywDT 0paKi\m naMMHapaHa b cMecu c 
qbyKOMAaHOM (5%-HbiB boahu^ 3TaHon; okojio 3 
xi) m naMMHapaHOB (10-, 15%-Hbi« BOAHbiPi 
3TaHon, npuMepHo no 2.5n), Ka>KAb]ft pa3 
OTMbiBafl HOCMTenb ao oTpuqaTenbHOfi peaKLi^n 
Ha caxapa. OyKOMAaH M3 pacTBopa Bbica>KAaK)T 

nOHHOCTbkD 80%-HblM BOflHbIM 3T3HOnOM. 

OcaAKM qbyKOMAanoB npoMbiBawDT cnnpTOM m 
aL^eTOHOM n cyuiaT Ha B03Ayxe. PacTBopbi 
naMMHapaHOB, snjonpyeMbie c flonnxpoMa-1 5-, 

10- UnM 15%-HblM BOAHbiM 3T3HOnOM , 

BbicyiiJUBaKDT nnocfDnnbHO. HocnTenb 
pereHepnpyK)T STaHonoM (5 n), KOTopbiM c 
KonoHicn snKDnpyKDTCfl 6onee ruApocpoeHbie, neM 
naMMHapaH, Beu^ecTBa, cocTaanfljou^ne oKono 
20-30% ot cyxoro Beca BOAopocnn n boaom 
(7-10 n). ripn Heo6xoAMMocTH (HanpuMep, b 
cnynae cunbHOM nunweHTaqnn HocMTenn nocne 
nponycKaHwa OKCTpaKTOB) npoBOA^T 
AononHkiTenbHyK) pereHepaquKD 0.5-1.0 M 
pacTBopaMM ii^enoMH n/nnn conflHotf KucnoTbi. 
BbixoAbi naMMHapaHa h 3>yKOMAaHa 
cocTaBn^ioT, coot BeTCTB en h o , 0.5 n 5.3% ot 
cyxoro Beca boaodocjim L.japonica. BbocoAW 
OTAenbHbix a>paKqnfi nonncaxapnAOB ot cyxoro 
Beca BOAopocnn npMBeAeHbi b Ta6nni4e 1. 
ripuMep 3 (c^wr. 1, Ta6n. 1,2). 
5 Kr M3MenbHeHHo« cBe^<e3aMopoxeHHoPi 
BOAopocnM F. evanescens 3annBaioT 5 Kr 
STaHona m BbiAep>KMBafOT npn KOMHaTHoH 
TeMnepaType He MeHee cyTOK, BOAopocnb 
OTAennkDT n 3annBafOT nocneAOBaTenbHo 
ai^eTOHOM (5 Kr) m xnopoqbopMOM (5 kt), b 
Ka>KAOM cnynae BbiAepxMBafl cMecb npn 
KOMHaTHoW TeMnepaType He MeHee cvtok npn 
nepeMeiiJMBaHMM. 

nocne o6pa6oTKU pacTBopnTen^MH 
npoBOA«T nocneAOBaTenbHyjo SKCTpaKLjwo 
ocTaTKa BOAopocnn 0.1 N HCI c AooasneHMeM 
(1 MTi/n) 40%-Horo cfjopManbAerviAa (5 n; 4-5 
nacoB) npM nepeMeiuMBaHnn npM KOMHaTHoPt 
TeMnepaType (xonoAHafl SKCTpaKi^Mfl) n boaoCi (5 
n; 4-5 MacoB) npn noBbiiueHHOM TeMnepaType 
(50 - 60°C; ropflnafl 3KCTpaKi4Mn). nonyneHHbie 

3KCTpaKTbi pa3AenbHO HaHOC^T Ha KOnOHKH 

(9x70 cm) c nonnxpoMOM-1 . 3>yKOHAaH 
anKDkipyjoT boao« (OKono 10 n) ao 
oTpuqaTenbHoi^ peato^MH Ha caxapa 
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(4>eHOJi-cepHOKncnoTHhJ£i mstoa [1 8]). 
CTyneHMaTbJM rpaAweHTOM cnupTa b boa© 
3nK3npyioT qbpaKU,KK jiaMMHapaHa b cMecu c 
cpyKOKOaHOM BOAHbifc 3TaHO/i; okoho 3 

n) m naMMHapaHOB (10-, 15%-HbJfi BOAHbifi 
3TaHon, npuMepno no 2.5 n). KajKAbitf pa3 
oTMbiBaa HocwTs/ib AO OTpttqaTe/ibHOfi peaKi4nn 
Ha caxapa. GyKonppH i/ia pacTBOpa BbJca>KflaKDT 
nocneAoeaTenbHo 60- m 80%-HbiM boahwm 
3TaHO/ioM. OcaAKM o>yK0HAaHOB npoMbiBaroT 
cnnpTOM n aueTOHOM m cyiuaT Ha soaAyxe. 
PacTBopw nawHHapaHOB, anioupyeMbie c 
nonuxpoMa-1 5-, 10- nnn 15%-HbiM BOAHbiM 
STaHonoM, BbicyLunBatoT nnoc|jnnbHo. HocuTanb 
pereHepupyHDT GTanonoM (5 n), KOTopbiM c 
Ko/ioHKM 3/iHDupyeTCfl 6onee rwAPoqbooHbie, Meiw 
naMMHapaH, BemecTBa, cocTaBnsnou\\A& okojio 
20-30% ot cyxoro Beca BOflopocnn w boaoB 
(7-1 On), npn Heo6xoA^MOCTn (HanpuiMep, b 
cnynae cunbHotf nurMeHTam^M HocMTenfl nocne 
nponycKaHHK sKCTpaKTOB) npoBOAflT 
AononHMTenbHyio pereHepai^MMD 0.5-1.0 M 
pacTBopaMM u^enoMn kiMnn cojisrhoR Kucnorbi. 
BbixoAbi iiaMMHapaHa m cftyKonAana 

COCTaanfllOT, COOTBeTCTBeHHO, 3.9 M 18.5% OT 

cyxoro Beca BOAopocnn F.evanescens. BbixoAbi 
OTAe/ibHbix cjDpaKquii nonncaxapnAOB or cyxoro 
Beca BOAopocnu npuseAeHbi b Ta6nwu,e 1 . 

ripMMep4 (cfcwr. 1, Ta6/i. 1, 2). 

500 r cyxotf BOAopocnw L. cichorioides 
3annBaK>T 5 kt 50%-Horo BOAHoro oraHona n 
BbiAepxuBaioT npn komhbthoB TeMnepaiype He 
iwieHee cyTOK, BOAopocrib OTAenntOT n 3anMBaraT 
nocneAOBaTeribHo aL^eroHOM (5Kr) w 
xnopoqbopMOM (5 . Kr), b fca>KAOM cnynae 
BbiAepxMBap CMecb npu komh3thom 
reivinepaType He MeHee cyTOK npn 
nepeweLUHBaHMH. 

flocne o6pa6oTKM pacTBopHTenflMw 
npoBOA^T nocneAOBaTe/ibHyjo 3KCTpaKU.HK) 
ocTaTKa BOAopocjiM 0.1 N HCI c AooaaneHi/ieM 
(1 mjt/ji) 40%-Horo cjDopwanbAerviAa (5 n; 4-5 
nacoB) npM nepeMeu_iHBaHHn npn komh3tho^ 
TeMnepaiype (xonc-AHa* SKCTpaKLjHf?) m boaom (5 
n; 4-5 nacoB) npn noBbiiueHHoB TeMnepaType 
(50 - 60°C; ropflnaq 3KCTpaKU,na). nonyneHHbie 
3KCTpaKTbi pasAeribHO HaHocsr Ha kojiohkm (9 x 
70 cm) c nonMxpoMOM-1. 0yKOHAaH 3/lK)HpyK)T 
boaoPi (okojio 10/i) ao OTpuMarenbHO^ peaKMHH 
Ha caxapa (cpeHOJi-cepHOKucnoTHbiCi mctoa 
[18]). CTyneHMaTWM rpaAtfeHTOM cnupTa b BOAe 
3/iionpyHDT ct>paKu,un naMMHapaHa b cMecM c 
qbyKOHAaHOM (5%-Hbifi BOAHbifi 3TaHon; OKono 3 
n) u naMMHapaHOB (10-, 15%-Hbifi BOAHbiB 
STaHon, npMMepHo no 2.5 n), KajKAbifi pa3 
OTMbiBafl HOCHTerib ao OTptmaTenbHoii peaKU.un 
na caxapa. OyKOMAaH m pacTBopa Bbica>KAafOT 
nocneAOBaTe/ibHO 60- n 80%-HbiM boahum 
STaHonoM. OcaAKM cpyrouAaHOB npoMbiBatoT 
cnnpTOM h aueTOHOM h cyiuaT Ha B03Ayxe. 
PacTBopbi naMMHapaHOB, snranpyeMbie c 

nonHXpOMa-1 5-, 10- WDM 15%-HblM BOAHbiM 

STaHonoM, BbicyujuBaKDT nnocfjunbHO. HocnTenb 
pereHepupyHDT 3TaHonoM (5 n), KOTopbiM c 
KonoHKM snrowpyeTCfl 6onee r»Apoo>o6Hbie t neM 
naMUHapaH, BemecTBa, cocTaBnflKjmne OKono 
20-30% ot cyxoro Beca BOAopocnn m boaom 
(7-10 n). Tlpn HeooxoAHMocTM (HanpuMep, b 
cnynae cunbHOvi nurMeHTaqnn HocMTenn nocne 
nponycicaHUfl SKCTpaicroB) npoBOAflT 
AononHkiTenbHyto pereHepaunto 0.5-1.0 M 
pacTBopaMM inenoMki n/nnn conflHOM KucnoTbi. 
BbixoAbi naMUHapaHa m 4)yKonAaHa 

COCTaBnflK5T, COOTBeTCTBeHHO, 11 M 12.5% OT 

cyxoro Beca BOAopocnn L.cichorioides. 
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noAnwcM k nepTe>KaM 

<t>nr. 1 . CxeMa BbiAeneHMfl n 

4}paKL4HOHMpOBaHMfl BOAODaCTBOpHMblX 

nonncaxapnAOB 6ypbix BOAopocne^. 

<Dnr. 2. 13 C-F!MP-cneKTpbi pa3nnMHfc»ix 
o>paKUMPi (A - F-2, B - FL 5 -2, C - Li 5 -2), 
nonyneHHbix M3 L. cichorioides npeAnaraeMbiM 
cnoco6oM 

JlMTepaTypa. 
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OopMyna M3o6peTeHMa: 

1 . Cnoco6 nonyMeHnw BOAOpacTBopMMbix 
ncnucaxapnAOB 6ypbix BOAopocneCi, 
OTnuHaioii^nKcR TeM, mto npoBOAflT o6pa6oTKy 
6ypbix BOAopocneM pacTBopnTen^Mn (aTaHon, 
aneTOH, xnopooJsopM), nocneflOBaTenbHyjo 
3KCTpaKu,nfo nonncaxapnAOB H3 ocTaTKa 
BOAopocnn 0,1 N conflHofl kmchoto^ npn 
KOMHaTHoR TeMnepaType n boaom npn 50-60°C 
c uenbJO npeABap^TenbHoro mx 
Q>paKLiMOHnpoBaHMfl, pa3Ae-neHne naMUHapaHOB 
n cpyKOMAaHOB m nocneflyjoLqee nx 

<$)paKl4MOHMpOBaHMe C nOMOLAbK) rHAPOC(XD6HO^ 

xpoMaTorpacpMM, ncnonb3y« b KaMecTBe 
HocwTenfi rionnxpoM-1 (nonMTeTpac|5Top3TimeH). 

2. Cnoco6 no n. 1, oTnHHaKunkitfc* TeM, hto 
o6paooTKe noABepraioT cBe>Kne, unw 
cBe^esaMopojKeHHbie, nnn cyxwe BOAOpocnu. 

3. Cnoco6 no n. 1, oTnwMaKnuutfcfl TeM, mto 
nonyneHHbie sKCTpaiorbi nonncaxapnAOB 
HaHocflT Ha KonoHKM pa3AenbHO. 
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TaSjiHixa 1. Bwxofl 4>paKHHH nojmcaxapH^OB, nojiyseHHhix K3 pa3JiHHHwx 
BOAopocjiefi c Hcnoju>30BaHHeM npe;uiaraeMoro cnocoSa 



HCTOMHKK 


JI<wiHcaxapnaM*, % ot cyxoro seca BQflopocra 


F-l 


FL 5 -1 


L 10 -l 


L 15 -l 


F-2 


FLs-2 


L 10 -2 


L 15 -2 


L. cichorioides 


7.2 


0 


2.5 


1.1 


6.5 


2.8 


2,5 


1.2 


L. japonica 


3.4 


0 


0.2 


0 


2.7 


0 


0 


0 


F. evanescens 


10 


1.6 


0 


1.1 


8.5 


0 


0 


1.2 



*-05o3HaHeHMfl 4>paicm*ft nanHcaxapHHOB co OTBCTCTByKDT cxeMe 
BBmejieHHH (pud). 
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